Fabry disease is a hereditary, X-linked lysosomal storage disease due to a deficiency of the alpha galactosidase A enzyme. Globotriaosylceramide accumulates in tissues and results in multiorgan dysfunction. The most common ocular finding in Fabry disease is cornea verticillata. Increase in conjunctival vascular tortuosity, and cataract may also be seen. Herein, we demonstrate the in vivo confocal microscopic findings of a genetically proven Fabry disease patient with a novel hemizygous R112L mutation in GLA gene.
Introduction
Fabry disease is a hereditary, X-linked disease caused by a deficiency in lysosomal hydrolase a-galactosidase A (a-Gal A). The disease begins in childhood and globotriaosylceramide accumulates in tissues. Overall rate of the disease is 1/40,000 to 1/117,000 in men. Women are heterozygous carriers, and may develop some symptoms. 1 Globotriaosylceramide accumulates in the vascular endothelium of skin, kidneys, nervous system and heart, thereby leading to inflammation and fibrosis. Eventually this leads to multiorgan dysfunction and even death. 2 Early manifestations of Fabry disease include cutaneous and peripheral neurological manifestations; cutaneous vascular lesions, such as angiokeratoma, angioma, and telangiectasia; lymphedema; sweating abnormalities; and acroparesthesis.
Ophthalmologic findings are also important to clinically diagnose the disease. 3 The most common ocular finding in Fabry disease is cornea verticillata. It is characterized by palm leaf pattern corneal deposits and is visible only by slit-lamp examination. Other common ocular findings are increased tortuosity and aneurysmal dilatation in conjunctival vessels. 3 In vivo scanning laser confocal microscopy (IVCM) is an useful modern technique in diagnosis and follow-up of many corneal diseases. This noninvasive device provides high resolution and high contrast real-time images and gives details of ocular structures on the cellular level. It uses a monochrome laser radiation source; thus, chromatic aberrations may be eliminated and very sharp images may be obtained. 4 Herein, we aimed to report IVCM findings of a patient with Fabry disease who was unaware of his illness until 69 years of age.
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A 69 year old male was referred to Ophthalmology Department from Cardiology Department for Fabry disease investigation. Upon medical history it was learned that his elder brother died due to a heart attack a few months after being diagnosed as Fabry disease.
A complete cardiological examination including echocardiography and cardiac perfusion MRI revealed myocardial hypertrophy and hypokinesia at basal and midventricular levels -which were interpreted in favor of a storage disease. Medical Genetics Department confirmed the Fabry disease diagnose and found a novel hemizygous R112L mutation which was predicted to be deleterious by in silico analysis in GLA gene by sequencing ( Fig. 1A ). There was no acroparesthesia, hypohidrosis, angiokeratoma, and renal or cerebral involvement detected on the patient.
A detailed ophthalmologic examination was performed. Best corrected visual acuity was 20/20 in both eyes and intraocular pressures were within normal limits. Slit-lamp examination indicated cornea verticillata in both eyes ( Fig. 1B) . No vascular tortuosity or anomaly was detected in conjunctival vessels. Cornea verticillata was grade 2 and grade 1, on the right and left eyes respectively, according to grading system suggested by Orlando et al. 5 IVCM (HRT II Rostock Cornea Module, Heidelberg Engineering GmnH, Heidelberg, Germany) demonstrates that the corneal changes revealed hyperreflective intracellular inclusions in epithelial layer especially in basal epithelial cells (Fig. 1C and D) . Also microdots were observed in stroma. No endothelial inclusions were detected ( Fig. 1E and F ).
Discussion
Fabry disease is a X-linked hereditary disease emerged from a lysosomal enzyme deficiency a-Gal A. The disease is usually seen in young males; however, the females might be asymptomatic carriers or severely affected. The onset is in childhood. Moderate forms of the disease have been defined in elderly individuals in whom an asymptomatic period might be seen up to 40 years of age. Until 2001, treatment in Fabry disease only aimed to alleviate symptoms. But after then, enzyme replacement therapy was provided and with this treatment symptomatic control was succeeded, and complication rate decreased. At the present time, suggestion is that the sooner the enzyme replacement therapy begins, the better results are achieved. 3, 6 Herein, we present a 69 years old male who was unaware of his disease up to this age.
The hallmark of Fabry disease is ocular findings cornea verticillata being the most frequent one. By slit-lamp examination cornea verticillata is defined as white to brown colored, whorl-like opacities that generally do not impair vision. This corneal lesion is seen in 76.9% of female carriers and 73.1% of males according to Fabry Outcome Survey registry. These opacities arise from accumulation of glycosphingolipids in corneal layers. 1, 3 However, cornea verticillata is not pathognomonic for Fabry disease. The most common cause of cornea verticillata is intake of amphiphilic drugs, especially amiodarone. As the verticillata appearance in these disorders is similar on slitlamp examination, the exact cause cannot be discriminated with routine ophthalmologic examination alone. At this point, IVCM enables the ophthalmologist to demonstrate the nature of the corneal involvement that causes cornea verticillata. In Fabry patients diffuse and uniform intraepithelial inclusions, also intrastromal microdots may be seen as in our case. Endothelial microdots are not a feature of Fabry patients. 3 In amiodarone induced cornea verticillata the deposits are more hyperreflectant with various dimensions and the pattern of the deposition is less organized. Moreover, contrary to Fabry induced cornea verticillata the accumulated material might be detected in subepithelial nerve plexus and the endothelium as well. 7 In conclusion, cornea verticillata is a common finding of Fabry disease and usually does not affect vision. In young patients with cornea verticillata, Fabry disease can be considered as a preliminary diagnosis. However, it should be kept in mind that moderate form Fabry patients with cornea verticillata might as well stop by in older ages, and the discrimination of these corneal lesions might easily be made with IVCM.
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